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• • A<*r ^ USC 51 19(e)(1), of prior U.S. provisional 
applications 60/270,973, filed February 23, 2001, and 

TECHNICAL FIELD 

BACKGROUND 

«. nf rancer-related death in women ot the 
^diagnosed— 1, 

Du c,aloarci„omai»s,«u(DCIS)is«beprec«so,of.nvasw 

SUMMARY 

„eU as breast mm « other stages. Tins get. ^ ^ ^ 

mic eandra<s. ^^ ^^.^^an, mouse ottafs 

BUM asrHN-1. Tex, that refers to MN in ^ identified two 

r The inventors nave, ni 

pertinent to alt three forms of HIN 1.1 . eins with significant homology to 

^ophllagenescontalningsen.encesenco* ^ ^ Icodrng a! H m-l po.>,ep,.de, 

to addition, the inventton featnres metn . methods 0 f diagnosing cancer, 

stance cncodingapolypepfidcconsrsnngofSEQ 3mSeq]d 
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invention can also contain any of the isolated transcriptional regulatory 

^^^::^"l 11( e.,apro^co,a 
elemenr(TRE). Also encompassed by the rove 
en^ticoe^oon^singanyvoctorof^— ^ 

Alw featured by dte invention ,s an - acld seque „ce 

otsEQI DNC,f orSBQmHOZ, ofteabov e,esc„oodpol W eprides; 
po,„rideeon-, 8 (a)a ta c.,o— ^ ^^.^ . 

d -n g apo,ypepridei,eme,M to vo,vea 
Als „ included in .he invent™ . a me, ^ ^ ^ 

inv^onafsofeanares^o anyo^M , ^ 

- DNA with SEQ ID NO:3 that include ^^^^q bp, 15 bp, 25 bp, 50 bp, 75 bp, 

8 Mothcraspcctofntcmvenrionsamcfh prides of Iho 

"< K U. Thcrnerhodinvofves— dte^U. J — cmM 

vilro. Alternatively, the cancer cell polynucleotide encoding the 

^administeringthecelltothemamrnal ^ a cofflpoun d that 

e^ancesi^bitionofproliferauonof cancer cells. 
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ll, m combining a test compound, the first plurality 

s:==^ = ----- MM,,,--,w 

patient as having cancer cells in which (a) HIN 1 ^ ^ compound that reduces 
ra e* y ,«ionor m eHm,promo,erre,onor— 

Ye.anotheraspeo.of.hein.ention.sitmed.o „ volvK: 

oxpressHIN^WIreahng*^^ 11 " fte « 0I * eS e^ 
polenliallyreplacetheihnctionofHm-l in cells 
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4 • ^anaablv and mean any peptide-linked 

aiso feamres HIN-1 «* ffld ^ vali „e, 

isoWtae, and I— * aspartrc ac d an g 

As0 s=dhei=in,'«-l»8* HIN - 1 ' SH ^ entas used herein refers to a 

.eenseparAdorpnnned^^P ^^^.ne-nssue, 
such as panc.\as, liver, spleen, ovary, . ^ M mne . 

wi* which i. , U assocared. — P ^ ^ 90%j md most 

respectively, of .he tnWron. Thus, w% _ by dry ^ 

80%, more prefe*V « **> - ynrhesized ,s, by Us nature, separated 

^onofa— 

„a,n,a«y originates ts-tsolated, becaus mbeffi easuredbyany 
appropriate method, e.g., column 

HPLCanalysis. CO ntains sequence not identical to that of 

An "isolated DN A" ^ ^ ^ context of a DN A with a naturally-occurring 
any naturally occurring sequence, or (2), mth 
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Ilhli il ■ " 

^ 0„.«D«k«N.,» S 3O-»4«>. 

mutein, or *~ - • *» -« it incWea a — -** 

cDNAoranartoccumngnuctecacd. o^mng toon 

protein. Also included is a recombinant ^^^^ ^ foregoing that isolated DN A does 

»■" notrneanaDNApresent^ngnnndreda— ^ 
'i .^eDNAorgonomicDNA^or^^ 

Aausodh^a-funcnona.^^ te a, « 5% (e.g, >»%, 

O 20%, 30%, 40%, 50%, 60%, ,0 %' ' mlifcration of a cancer cell, e.g., a breast cancer 
Fra.n-ofin.rea.eanbe^^b rffcltheiiabilitJt o« lt 

a,*.-** " Wi ^corporationorccll 

25 ^eproliferat.onofcancerccllsasmeasnredbylWt^ 

Mmlin8 - „ r v H-meansinco^oratcdintoagenencconsmrctsotha. 

a.soto^-bn.dingn.gntent.e.g.F^ab),, 
. . a Wmpnf antibodies. 
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fta^enr, A» indnded am cbtaenc antrbodre*. 
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• ^ctetmsusedhereinhavethesatne 

invention. AH P»» their enttr ety. The ro 

cells^mbeapparentftomm 
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. kHW .l polypepf*' , ,c E0 ©NO- 4 ) of cDNA 

^o^s^pep.* inoac , dse , uenc e(SBQm,0,)o f 
fcHBMpolypePt*' ^ Ki d sequence (SEQW . ^ 

- 6 
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• • fthe nucleotidese q uence(SEQIDNO : 8)ofcDNAenooding 

Fi , 3B is advene me polyP eptide but without a 19 

an.aturemHIN-lpolypepUded.cthefulllengt 

^oacidsignalpeptide) ^^V^*^*"** 
amaturemHlN-lpolypepUded.e.thefuin gr 

amino acid signal peptide). N0;5) of the foU-length 

Fig . 4A is a depiction of the ammo acid sequence (b ^ 

mHlN-1 polypeptide- ^ N0:6) of a mature mHIN- 

Fig . 5A is a pho.opap of bKast; LU , lung; ES, 

p^creas; LN, iymph nodes; NA. . d» • ^ ljnes inctadmg 

Mo.oaposed^^abeWfflm-UDNA^. seining) of a 

o 5 magnification; Fig. 5C), norm* . p; p 5E^ 

«— ^^^^^oo^HoM^, 

Fi , 5F is apograph o an aon* ^ ^ „ 

a«P-labeWhHIN-lcDNAprobe)o™Ms humanmaro nary 

^(^^-^'--^^^^.^ 
, 11= .»HME"V mammary epithelial cells m 
o 0 epithelial cells ( HMt, j, 

w-Pree-V and five breast cancer cell hues. 

pregnant patient ( Preg ),an 
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Fi , 6A is a <*. <* <-f ° f n J a potential mefilylafa 

^^W,-.'-*- ™* * % md25% . oeaorio 

cytosine (5aza-C) ( ZR «,JM225") T44 cells ("T44"), normal 

SUM.59 cells ("SUM159"), SUM225 cells ( SUM 2U ^ 

C'ASCP"), PC3 cells ( PC3 ), ^ Als0 sho wn are relatrve 

,eve,s of hHlN-l * in relevan, cells and rrss e, 

, , „„ w , hv Northern blol analysis of 1 irg (or less, 
mRNAmatweredetectablebyNort .. + „ indicatesfflIN -l mRNAlevela 

.evelswerederectedonlyinnormalbreasmssue > ^..^A 

detectable b, Northern b.o. analysis of 5p 8 of «d W ■ . ^ 

, te velsunde,e«ablebyN„r*emb,o,ana„s>s^ * 

EXam " le4 ' . h „ fm elhrdiumbromides«ined=l.crophore«iegelofsar»ples 

from an RT-PLK an<uy> 

genomic DNA from ^j^^^^!^^ pej^ performed with methylated and the 
lines (lower panel). M ana u 

ngTisaphotographofaWesternbl ^^ero 
ee.,3 were inenbated with mckel-contannngNr-NTA beads. 
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etecW , ph oresis (SDS-PAGE) and * » ^ fc ^ . ^ 

cells and culture media tested *™ ™^ Hm _j COIB tructs; or (ii) MCF10A or 
SUM159 cells infected with Ad-Track-GFP ( O ) 

adenoviral vectors. .„, 1P „ce (SEQ © NO:») of a promoter region 

H.S.iaadepiononofmenuc.^^W 

m amrerHIN-lpolyPOpttde(..e.*o'» u 

paP« de )- •. m .o e nce(SEQIDNOt27)ofamattirerHlN- 
Rg .9Di S adepicnonofmeamtnoac,dse,«,«(S « 

„ mNO^mHlN-l ("Mouse HfNlXSEQ inoacidre sidues common. o 

HIN1")(SEQ1DN0:21) aligned for maxtm 

ition under the sequences. 

areindica.edbyaboldlineandcorrespondtngstg.app 
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* narrow - , , tW .tnfa76humantissueRNAexpressionarray 

^UAisaphotographofadotbltcf 6h 

exp0 sedto ah-anuterog^^ 

Figs . UB and UC are photographs » ^ ^ ^ 

.ouseUssuesC*,^^^^^^ 
^avarietyorgansfrornmouseembryosatlSidays 



0A«wDo«N°. : OCIS3MM»l 

, ,,1GRP-1 mouse C/EBP6CCEBP-8"), and mouse 
UC ) exposed to mouse mHM-1, mouse UGRP 1. m 

p-aetineDNAdetectiouprobes. b[omi de.stained electrophoretic gels 

Fig, DDand HEarephotographsofethtdtum brum fmfflN . 

■ wr TOT PCR) reactions performed to detect the pre 
ofr eversetranscr,p«se-PCR(RT-PC d mouse mRNA m 

PJJA isolated from: m3n "" ^^"^ ^ D12 and D21, respectively) post partum (Fig. 
, 1D); and mammary g.ands from fema ^ ^ ^ ) ^ partum 

(..UctatingDl-XFig. »E). 1D Rotating D21.A- and 

-Involuting D21.B" mammary glands we 

postpartum. u c n f histological sections of adult (Figs. 12A- 

12 C)andembryomc(F,gs. IJM2U- ^-sense and sense (control) RN A probes. 
2M-120) exposed to digrtonin-labeled ' in approp ria«= 

figures. Thesectionssbown.nFtgs.12U , „ wetse sections made at 

level of.be machea, me sections shown tnFtgs ^ ^ ^ ^ 

, me.eve.ofmabmncm.a^tbesecfion^mP^ fc 

were taken using 2x(Hgs. ^ 12N) objective lenses. 

Fig . ,3 is a photograph of an ethtdtu ^ ^ 2 

cultured with (•'+") and tvrthoutt -)aH»an 

days- - , rirtsem eoces of human UGPJM(SEQID 

• ^Ti=S=S — — 
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• /cpn ID NO 30) aligned for optimal homology using 

fceDmsophilaGCBOoSl protein. fcDNA (SEQIDN0.31) encoding 

Fig . 16 is a depiction of the nucleohde sequen 
theD rosophilaGC13674 protein. 

nETAILED DESCRIPTION 

, !ZeExpress 1 on(SAGE)me,hodo 1 o g y,.he.nven.ors 

Us mg the Serial Analvsrs f Gene Exp ^ ^ ^ 

Inspection of the nucleotide ^"^^^ t^S AGE methodology revealed that the cDN A 

cl „„omoluded a sequence (SEQ © N taspecti „„ of thehHfN-1 

SEQ ID *»> *> ™» ^ ottw „ possible signal peptide 
polvpepdde, ammo ac,d sequence revealed*^ „ ^ 

ollse^onea^AU^ano^A^ 

18 01 2 0 amino acids Ion, The amrnoacrd sequ ^ ^ fte 
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iauuu & v • mature hHUN- 1 puijF^f • — 

ofcDNA encoding mis mature hHIN poW P ^ ^ ^ 

The inventor* have also rdentrfred a mouse DNA ^ ^ ^ 

. mMengmmHIN-lpoiyPeP'*^^^ 10 

•11 
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, qtrn ID M>:7 (Fig. 3 A). Two possible signal 
peptides were identified within the ^ ^^J^jjj^.i polypeptide lacking the I 9 

cDN Ae»codingthtan,a,ur mH^P ^ te 21 ^ n „ acid argnal ts 

„to acid sequence of mature mHIN W P cDNA e„cod,ng.his 

m atute mHIN-1 polypeptide ts asstgne ^ , ^ 

V«*<****-*~JZ£l ^.loaoid^encoofdtentaturerHrN-. 
peptide cleavage site was tdeuttfied. 1 w) ^ to 

nucleotide sequence of cDM a ei 

NO:26 (Fig. 9C). 4 is expressed highly in a 

num berofoth=rnonual«issues,e. g .,lunfc f , heUnN 4 gene was seen ,n 

20 rumors. LosaofhHm-1 expreastontn " k of or aeoreaaed BBH g»e 

^^^^^^^^^ 

2 5 of nine lung tumors tesieu. 

cellS ' ■ „ th e expression pattern in DrosophUa of two proteins 

Develop—studresand^ 

(protein C5C130681 andprotemGC136/ ) M cell differentiation. 

L-lindicateanevolutionarilyconservedroleforHm 
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mBM^m^ 0 f the invention can be cDNA, genomic DNA, 

^^udeicacidmoleculesofthe, ded (i ,, eithet a sense or 

tnven.ion.andc^eptooncenov.foce— *>J^ 

)faWB **-'-rt i .esaof^atcao-e^— 
raol ecules encode pol W ept,dea that, eegart 

physical conditions. he inventio „ can oont»n naturally occurring 

Ttte nucleic acid ntoleoulea of .ho m ^ ^ „ to 

coding sequences, e.g., mey 

u p S ,team or do— uotn a •*« ^ be synthesiK d (for * 

Thennoleioaoidntoleoulesofrnetnv^n AsuchastheceUofa 

mam nta,. pig taboM^orca, Combinations or 

rao use, * cow, „ f n „ cWc M * are also encompassed. 

bnaddiUon^iso-nuolotc-d^ npasses te^uaan. 

nneWcnoldmCeculen^We ^.^dorvWveot^orinto*. 
^.Dtncorporatodintoavectotfforexantp , P ^^positionomerthan 

the natural chromosomal location) 

• 13- 
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v, i^entifiedbasedonitssimilaritytothe 

^06)^^ of SEQ ID 3 7,0, 20- ^ ^ accompli s he d using 

the mathematical algorithm of Karltn ^ BLASTN and BLAS TP programs of 

wi ,h,heBLASTNpro P — ^ BLAST protei „ S eaaehes are performed wtlh 

h^oio^tomN-f-^^ 

p^OappedBLASTU^J^ ^^..hedo- 

P 25 3389-3402. When utilizing BLAST and ^ NBLAST) are used {See 

^ame.ersof.herespectrveprogramate.g., 

20 http^.noM.nlmanh.gPv). homology be«o« two nuoletc aotd 

. A „m-l-enoodmgnooleioao.dse<,«enoe,or p ^ofa 

, rplceofHrn-l^^^^^UmMo^Bioiosy.* 
AinlXSSC0.1%SDStf50C.HW 5 o C followe d by a wash in 

a 4 t\ / nrvO at C. 



0 .2XSSC,0.1%SDSat65°C. 
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»c m vectors (see below) that contain any of the 
The invention also encompasses: (a) vectors (see „ antkense » 

sequenoesoperablyhnkedtoany P ^ 

HDW, such as a reporter, a marker, or srgna p P ^ ^ 

engineeredhos.celMseeboM.oa.con.aonanyofrheforego, g 

ROTmb «noo 1 e,oao,d m o,eou.es« , p0 ,„ri de , or a fragment 

, to vmg an heterologous signa. sequence. Tire MM* as 

d esoriWbelo«.ndudeb»«a re orhm kiM . nto ^ ffidM 

drive or otherwise regulate gene expressron. Suohre^rla J 

. ™i n virashCMV immediate early gene, the early or v 
limited to the oytomegalovmishLM T , rsvstem lhe TRC system, the major 

promoters of me yeast a-ma.mg M» 

pdypepttdesecnenoes.forex.mple.asequ chloBnphenicol 
Examplesofmaakerand^ge-mc.udeHa*^ _ 

, r r41R rx dihvdro folate reductase (DHFR),nygrony 

(neo , G41S ), Qinyuiu xanthine guanine 

phosphoribosyltransferase (XGPRT). 
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■ ^nlbeawareofaddWonalusefulreag*. 

CH3 domains of IgG2a Heavy 

molecule of the invention; plan 1 (CaMV) or tobacco mosaic virus (TMV)) 

containing a H1N andNTH3T3 cells) n<u 

p„m«or secondary 
ve c,or or infected wilhavW vector. 
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/ennlt) NO:l), bHIN-1 without a sign r ^ 
exampteMBN-KSEQlDNO > without a signal peptide (SEQ DJ N 

m N 0:22), -HBM < SEQ 10 "™ ' „ rfW-1 without » signal peptide (SEQ B> 
Lonalso—er.ionpso.e.ns^"- atedseq uencescanbe 

with one or more (e.g., one, two, m , tiv6 substitutions. 

produced by standard iw viwo ^j^^ polypeptides or peptides. Methods 

uolootidescuen^--^^:: llot expression vec«oescon«a« 
to „»n.o*oses«d i n«heartoanh=-ed« ^^s.gna!,. 

relevant coding sequences and appr ° Pna ^*^^ $ & Molecular Clones 1 ^ ^ aboratory 

1* .sortheinventionalsoinciudothoscd^bcdahovehn, 
PCypephdes and fragments of the . ^-terminal ends, of a 

„,,<* by the addition, at the amin „„ This can be useful in 

^uesofthepep^eto^*-^ 1 
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synthesisofftepepMeotbytecombmantD 

ofa veragesffl. ^p^.-* acid ot Cher »,e*s to o™ .n 

Wsoofintere^peP'*^* ™ P , metlc comp ou„ds are 
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canc e r ,«,cu la rc a n«,pros«ca„o e r,c OT 

diagnostic assays (see below;. 

maM nalian subjects (e.g., human br 

and/or radiotherapy. ^ range of species, e.g., 

^o+c and mice. 



pigs , hamsters,*, and mte 

irtfb**— ^ ler(e g .,pl-,siolo 6 icalsal«)and 
Ipended.aph^^ 

£6 t „ aW morora™otWfollo™g, ^^ce of the route of 

^ ti «*e-eof*e,— *• ^^^aodrhe^-of 
si2 e ^surfacearea.age.r-dsa.o.herdnrg ^ «e 
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• Variations in these dosage levels can be adjusted using 

standard empirical routtnes for opumtzat» ^ ^ 5 „. , 00 ., 150 ., or more fold). 

„ be single o, muUiple (e.g, 2- 3-, 4- , , • ■ > mtaoparticles 

A— ^rrl l.ocancorcel.sinarna^a,. Expression 

of ,h= coding sequence w,U prefe * ^ ^ coding 

example, delivery of * 6 ^^^^ ^^j^ofthe subject However, expression will 
, 0 ^enoecanbedrrec^^ycelltn^y ^rferafionitis 

. desW10 iomb, — r^y.-x-^useofpo,^, 

i to the tumor c* themselves. Thts can ^mthear,. 

S. ----^tt^.oneinro^dehveryve.c.eaoren- 
B ^dardmemods. The vectors can be, ncmp ^vely, one can prepare 

electrostatic or covalent forces. Poly > ^ A „ e matively, tissue specific 

rtDettvay „fnn 1 redDNA>(i.e..-»»t,dehve W 
CTRBJwhjehare.mo-nsme^ lteismoth er means. oachteve, 

vehicle) to an intramuscular, tntrademtal, or sub 

^expression. expres sio» vectors), the nucleic acid sequence 

totherelevanrpolynucleottdesleg., P ith ffi initiator 

rfonme.dopfionaUyamrge.mgsequenee.opera 
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30 intracellularco^ y reference in its entirety. 
No. 5,827,516, incorporated herein by 
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Enhancers prov.de exprcsston P wated at variable distances from the 
rfapro.o.or.Uisnooessary.opos-rion „ e ffld ab00 , fi fr y nudeorides 

vacoimavmses^onoated 
and atoo-associated viruses, among others. _ acceptiWe carrier. 

efrWveanaonn.isan-o-oftfropo^ ^^anin*, Asiswefr 

including the patient's size, body ""^^ eMIa ) health, and other drags being 

, ^niatoredconcurrenti, ^^,^ otteP *^«** 
" po^deiafronn^^ Routes o t — oncanboanyof 
Ms dose can be repeatedly adnnntsterad, 

daose listed above. ^storing to a subject (e.g., a breust or 

Oneal.cmafrv.^vn, approach-* ^^caHm-t 

Doses, frequency of doses, an 

-21 
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^ f HIN 1 polypeptides and functional 

dOT yoytidine (100-1,000 mg/m') 

M proliferative capacty, are to- 

SM « .« - for « * ge— w— liposom es or 

ffi po.ynrencnrieroparticlesca.beused C* rf 8 e„e. 

patient. 
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iS^^^^' ,„ for identif ying compounds (small molecules or 

macromolecules) that enhance the ability ^ polypeptide of the invention (or a 
S„chame«hodc ffl invo.ve,e,,culmn„ 8 .B» ^ ofa „ m d. Cancer 

^oacid^ i d m «.o-^27 ili J 7 , 20 , 25 , 30 ,3 5 ,40, 5 0,a0, 

Componndsthatenhance that mhi« tumor ^ 
A^^^^^ooMWW-fflH-t .oaohievea 

^^^^^^^^ 
of the compound can he usemn 

inhibit the proliferation of cancer ^^^j ° w identify small molecules that would bind 

8 S » to dmolecu ta modelm g oro,h«.e*n,q (eis provide d in 

t oapprop ri ,e S i.es(e.,,al.oa.encs..es)"Hm^ 
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HIN-1 toatestcompoundanddetemnmngwhe^ ^^drha. 
t0 a lesser degree (e.g., 20 /o, 30 /o, 



to a lesser degree (e.g., 20%, 3^-— 
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;„aWTN-l is potentially a 

^orris^e*^^ ^ * Wfc—WP—*****" 

proliferatiotr- Alternatively. the ^ ne h 0U r, two hours, four hours, eight hours, 

tta e(e,,one m ,u.,.0^0 m — ^t»-M«-* 

S 20 ho^four^u,.*^^-; ^-r,— * 

M ^sofde,e ro inin 8 re,Uveleve, * ^' ^^rf..-— • 
ntoff 3 Hl-thymidinemcorporationmto tryp anblueor 

using, optionany, o 



2 5 eosin. 
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22^^* u ^^thatbindtoeitherorbothoftheHIN-1 

peptides or^ 
sheep, horses, goats, cows, or pigs) 
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• methods andoptionaUyadjuvanfetaowBintheart. 

rr::— — — — - 

Addifionauy.recombman. ant.bod.es P d non . human potions, are 

sk ^ot I*.**-*— — * 

European M APP«» "j 494 . Merger e. a)., PCT Applicahon 
, -.—^.t: :^C«e.,, E oeope,P- 

Winter, U.S.Pa.en<». 5,225,539 ^.,4!, 4053-60. 

MsoinoMedwithinthesoopeofuretn- indingdom ainofsn 

antibody that binds specifically to ^ ^own techniques. For example, such 
domain of the molecule can ^ e ^ Efah}! fragments which can be produced by pepsin 
^aino.udo.hu.arenotf— « ^^^bymfiuomgme 

disulfide bndges of F(at))2i"6 

•25 
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ent See eg National Institutes of 
antibodymoleculeswithpapainandareducmgag • _ > ey Science, 

1991 , ^ odyfragn ^ 2—^^--- - 
antibodyproductsinwhichtherearetew both the hea vy and light chain 

ScPvfragmentisasfog^^ 
^e^onsoftheanhhody^w^M 

produced, for example, as descnbed m U.S. Patent 
herein by reference in its entirety. 

Meth^fJiagD2sis are based 0 n the findings 

^^^ce.wU.e^^yexp— ^ ^ noMre . onofthe 
„„„» g e„c are memylafed in «h= ^ „ 0 or low 

CpG sequences m a CpGtslandol Such , ests can be used on then own or, 

Vindicate Kst „ , est for caIlcer in appropriate subjects, 

e.g., human breast cancer patients. * ^ey can be, for example, breast cells, lung 
b ean,ofmecancerceUsli,euberem.Tbus* rsk . nceiis(eg> 
eeiKprosU.ece.ls.pancrca.icce.ls.gasnomtesttnaKe.., 

m elanocytes). furv l genes in test cells can measured by any of a variety 

TbelovelofcxpreastonofHm. ~ ^^^m* 
of me «hods taown in the art. In general ^ ^ ^ ce „ s can 

or HIN-l polypepbdc in test ce Is k _ ^ ^ ^ 

fom ,he lysa.cs detemrined by any of a van* ^ ^ 

specific DNA or KNA probes (see Example 3) 

-26 
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• t una i gene-specific oligonucleotide primers. 

methods employ antibodies (e.g., mo ^ 
t0 me HUM P*P** * «" -** *f" ~ I jug a«ed with 

Westembloflcanbeapplteotolysatesotte or unlyse d cell suspensions. 

, fhenormaiceUconnterpartof^cancorceU. ^ qumMs 

Memc^ofmeasuringmenmnb.ofm^y.atedC s 

• i j .tip HTN-1 nromoter are known m the an. w * 
described in Example 4. In Ftg. 8, ssho f , heATGinitiatio „codonofthehHlN-l 
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u A m these assays. Furthermore, C residues within 

example, the methylaUon status of the HW ^ ^ 

ce „s obtained either ftom the same pat— or rf md 

a range of "normal levels ofmethy _ can be compared to the 

prom o,er region in DNA from eaoeer ce„s of « hpa ^ 
methylarron status of the HIN-1 promoter ^osuch assays, it is possible that 

• — ^ddi— — — 
m ethyUt.onofasfewasonecytosmeres,du. 

cancer colls. , DN A ro known in the art. Such 

7:53 6-540; Singer-Sam el al .,(1990) M ^ ^ ^ ^ of 

, . „ Microbiol- /lev. 55-451-45*; Stoger e, ah (WW ^ ^ fflethylaled 

5 bisulntetooonvertcytosinetouracdandtela My8MMetA 

(W 94) DMA Sequence 5:1-8; Herman e« alt (M *)JW* A* 

The following examples are mc<u 

EXAMPLES 
Exam*^^ 



15 

»? 

u 
ill 

FU 20 
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, „ Breast tissue was minced into small pieces and 

fetal bovine serom(FBS) ana im» 37 »c for 2 hours with constant 

2 ra ,ml hyaluronidase (Sigma; Catalog*. H ) ^ ^ „ ^ rf 

tryps in(5ml0.05%ofTrypsm-EDTA, BE (PBS , !% bovme serum 

collected by centtifugation and reSUS ' >e ^ anti-BerEP4 antibody coated magnetic 
albu min,2mME D TA>. Ce»s-P— „ Emch; ^ Oslo, Notway). The 

antibody coated magnetic beads were add ^ J lM0 min . The beads with 

apptopnatecellahoundwetepehetedby^, ^^^edandmebeada 
mtxmreonamagnet.PBEconuttnmgceUano.b rfomed 3 time, After tine 

^wash.oedshotmdtomebeads^^ ^ h Lanufacmretofmem^APheo, 
Kcec.Ktt.DynaDandRNAwasts.—.o 

Genertfiona^^ dodecyl sulfate (SDS) 

(1997) Ato/wrc 389, ^j, 

(1999) M^a 23, » Hs578T , MCF -7, MDA-MB-23, 

MDA-MB-468, MDA-MB-435S, SK-BR 3 T , (ATCC; 

SUM-225, SUM-229, and SUM-1315 ^ ^ ^ M 

30 ("ofMtobtganMediolC^^ ^^f^aaSouthwea-em Medical Center). The 
obtained from Dr. Gail Tomhnson (Unrverarty 

-29 



2M Tl,21MT2,21NT,and21PTcelUur drfbyteA TCCorbythe 

establishing investigators. However, ^ gene 

^.oDMBM^n-™*.—^* ffectofmethyUrans{eras e 

SM p frozen on dry ice, and stored -» ^ for to 
^swereWi-wirnoenspun ^* 

m ed,nn,(Clonenc S ,Wa to v,Ue,MD). Cfl „ cer ta . 59:5656- 
tum „ K wasperfo m redesso„„a,„asdesonbed. l S ? o.e«a 1 ( 

^essentiallyaspreviousiydesonbedtKooeraUl 

AniBalCareand^Con-^offteDm ^^pcRandNorf,™ 
* anaiysrs we. performed es-raU, as descnbe J ^ ^ ^ ^ ^ 
^hybridWwidraPCR^M-lengunHIN 
5 mffl nfacWrersinsMctions. hdm riboprobes were 

ge „e,atedandnrMsAmr.<»hybrrd K ar,onw 

GenesD*. 15:2533-2545). ^^^gta.** . 

M*^*^^ a genonrrc 

^of.hehnn-genornesequenaewdb.be ^rf 

donelCTB^conUningdreenrrrohHIN-liene, 



30 

clone (CTB-36B8) containing me enui— 
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, C nG island To delemnne to location of plated Cosines, 
wh ieh contained an apparent CpG * ■ ■ m previously 

amplification was performed using _ 5 ,_ 
^gwgtttttmamgg-3 (SEQ ) MntaiDtag 1M ,»M 

to ynncleoode,35ngofeaohpnn«, „ tions were performed using a 

of blS n,n.e treated gonon-ic DNA as of 95 . c 30 see., 61°C 

1 mrn, 70°C 1 min, 35 cyeles of 95 C 30 , ^ 4 . 6 

5mm . PCR^wor.snWoned^ep^ ^^eeof 

^hylated/unmethylaled ^ ^ K sts, .he following pnmers 

forward pnmers Fl (..-209 » .*>■ * ^ ^ R2 (n«-37 » 

, 58): 5 ,aac«c«a.aocnga.cc<cg-3 (SEQ 1DN > R „ _ 149): 5 , 

(„,- 2 o9,o-, 6 , 5 -~-— :r^ K(rt -3 7t o- 5 s) :5 - 

ggrargggrnnurggd.^ pcRMpBfo no„s were performed as 

caaaaotrcttatacccaarccrca-3 (SEQ 113 ^ 

bribed above; KM*- ^.^^ (..nrccCgcllcoacacragc^) (SEQ 

Fo, loss of heterozygoctty stnd.es, ^ ^ ^ ^ 

, D N0:1 7) and reverse (^^aa^O ^ 

^4 gene. ^.,3(3,^3-346,. Mnladon screen was 

PHfome ! 1 ^LLgenonneDNAnsing^speeinepnnrers. 
individual exons amplitiea nui & 
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*uutm 1 nroteinandpolyc^^ 

Generationo^^ 

--7; 

^^^^^^^^ 

MJ15[pREP4]bac»a. For,a,ge»lep m containi „ g 

WOmlofrJresamamedrnmlhefollo g (he addiUon of is opropyl-P-D- 

. 1 , TPT r T . 1 mM final concentration; iu w* 
thiogalaclopyranosrde (IPTG - fcy cenBitogatio „ and ,ysed 

^a.ionforanaddi.iona.fourhours. «» 50nMTr i S (pH7.7),20mM 
C^ceU.ysaCeawere^incuba.eaw.WS ^ BomdproteilB 

and 10 '/.glycerol and d.alyzedm.oF aredbyZymed 
Rabbi, polyclonal antibody spec* forhHINlpr 

cDNA(orp53e»cod,ngcDNA)«asPC ^ the hKN-1 

c/^pnoviral vector 

followed by recombination an ^ ^ 

. ^-^r::— byw^bio, 

Set U&l 95:2509-2514]. Expression of hHlN IP 

^s^ganti-hHTN-. Fo[CO „ 

-32- 
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20 



«re plated r* 2 T25 «» - hygromy crn. 
Colonies were allowed ro grow 

staining. . 6 wdl t i SSU e culture plates 

recombinant adenovmrses. For som effect. 

Forwes.emb.o.ana.yaia.oellaandme^ftom wtor 

SUM1 59 cells infected with ^ ^ purification of recombinant hHlN-l from bacteria) 
^rinso—fasdescnbe ^^toto****** 

off the beads, snbjeoted to SDS-PAUfc, 
specific for BHIN-1 diluted 1:1,000. 

on „m,„a. mammary epithofinm andana.^ ^^adeDCIS (DCW 

N0 rma, luminal mammary epuhehal eel s ^ ^ fom teast 

libtarieswegeneratednsmgamodrfi^ ^ apptOTimt e,y 40,000 

PromtbefonrSAGEhbtanesl fiO,^ „ compaie me exprosaion 

le ve.sofolosem30,000 unique franscrrpts ere e , ev a,ed a, leas. 10-fold in one 

raeofifiedseveral^fferenfiallyeaptessedtais^* 
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. , „♦ 1 ft fold more abundant in the normal 

-ta .»9W«'«*"" ,t ^edfontavanetyofnonnalandcanoerons 

normal ,«»- — epithehal cell SAGE ^ ^ ^ 

specific function is translated- ^^^^^^f^ length cDNA (461 bp) is predicted 

poiyp^oftO.^ac^-UB ^^waadeaignated 

fit»anH 1 N-l(W-')*^- ,Pr0 " fir* the gene pre*. 

m disptecic«edtohe secreted. *«---' isan0 vel cytokine. Adatafiase 

the hHIN-1 polypeptide and with ™ ^ ' J ^jnj. 1 has essentially the same 

(STOlONa*)"* 1 ™- 11 * 11 "' taKs , ,0 is shown the amtnoactd 

rifflM. rHm-1 has the same fhnConashH - ■ fc 
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expieS s,o„ «p«' -7" ti*.*.— > tehHDM sene 

typeS b«undu»ablo.tagm OT biane.l d>pI0State , esophagi. 

,L ^ ~ * - 5W b - „ — - 

^esaBdintaeastcan^cemme, ^ Mated breas, 

^inpre^ep-i-. T ee^ ^ „ IepresenM « 

JePCR-^of^d^^ iralestheratl00tffl m,^Meve,s„ 

foundtoexpressdetectablebHINlmKi 

•35- 
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w, HHflU expression. j^^^^'**^"** 
lobular carcinomas, and hHIN 1 expr fa ^ 

, • i tvne Thus loss of HDN-1 expression is an early and treq 

breast carcinomas. Interestingly, mRNA 
reveaHta «»,,, I ed»ce <i (>90%oo m p-.o»on,aUun g «,sue)hHm 

levels. 

^^^^^ZZZZZZZZu^ suggested a tumor 
ThelossofhHIN-1 exp^tont-themajortty fb „ eKlluds0 „ 
, «l In order to evaluate if hHM-1, fo»o™S 
suppressor funcuon for hHIN-1 in ord weperfoml edLOH(lossof 

— »b— ^^ofuaebuanan 

^cdonecon^inmgdteenmehHINlg „ 4J rimary wmors revealed 

being suit* for LOHanalysrs. ^ofdrtsCA^ _ ^ 
WHln^ofrheWo^veoasas.Hovaever.ser,^ 

^MytobeduetogeneUcevents. Ksee^ J edbythe 
DNAm eda,.ado„)n 1 igP.ins«eadberespo n s 1 b.e.» 

To investigate the potendal role ofDNA yp ^ ^ 

------7:^:^,1----^ 

to freoueney of mednylatton of up to 56 CpO sue ^ ^ 

^PCRproduotoionesderivednonreaohee^ ^' ^ 

shorter regions (-304 to 532t0+3 i" region contained the sequence 
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, „«d,he3' 323 nucleotides ofSEQIDNO:19a»d theftrs.12 
The .,,04,o + 31»regioncon raiI .ed*e3 323 6A> virtua „ y aU of the CpGs 

nucleotides of the hHIN- 1 coding Se ^ U6 ^^ n^ylatedin breast cancer cells with no 

HDN-1 expression (ZR-75-1, rNorma l"). The data shown for 

were found in normal mam« epithe,, cel. «M * ^ ^ rf ^ 

• W were pooled fro. da. oh— front sec- ^ ^ , 

^ ^Ainthehssuebutwtd sgn TOsio „ 1S affected more 

p „,en,lyhynte«hyla«onofCpGs,,e - P inltiata sUc. Alternatively, or tn 

nr^onofCpOsitesmored,^^ ]J^ m0 „-^,^ 

of normal ceus (and de.ec* by RT K* ^ breast 

cancer cell line initially W™» ^ .osthHIN-! expression in later pasaageafT* 

fa (A SCP) no hHIN, mRNA was detected - of te bHIN-l 
pmmoterregionwasobserved. fc^'^*^!,!** Amoderate 



30 

cancer cell lines examined. 
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« regI o™m*ep reS «ceorab S en«of25^ detennined by RT-PCR 

RNA and DMA preparation. The expression of hHIN- ^ 

prornorerreponrnerhylarronm^- ted 0 „ tese data , it is conduded ta, 

75-1 cells treated with 5»za-C ( ZR-7 - _ ^ cancer 

m e,hyl a «ion is a. least parhaHy reaponstble for ore loss of 

^ations^ofthehrnN-fp— ^Z*^^^ 

(ZR ,5.„ was conrpietdy medtylated.- An * • ^ ^ rf ^ 

^rswerecornp-yorparn ^l^^wereanafy.dhy 
6C). oftheseprhnarytunrors,31(23methy 0 „ K , acked ffllN-l 

Ttere * ind ' Ca,e t C^nhreastcanoers. However, other 
„ snhsequentlackofexpresstonocnurfteqacntty , i(>noftumoI , 

or nrntor character^ was analyzed. Tn ^ 
peters anaiyzed, on.y the assoctatton < o The lack 

ofhHIN-l promoter region methylation co f 

-38- 
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other than promoter region 
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the high histologic grade tumors either 

ian promoter region 
that (2) there is a deficiency in 



mhHIN-1 expression is silencedby some 
(1) ntiiiN i CA r trcndrriotion factor or 

gen eralhaveworseoverallprognosis,hHINlpr 
predict thechnicalbehavioroftumors. 
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[Yes 




Number (% of total) 



Estrogen receptor (ER) 

positive 
negative 

Progesterone receptor (PR) 

positive 
negative 



ER/PR 
positive 

negative 

Her2/neu/erbB2 
positive 
negative 

Histology grade 
high 

low/intermediate 

Lymph node status 

positive 
negative 



43 (78) 
26(67) 



39 (80) 
30(67) 

34(79) 
21 (64) 

38(70) 
27(77) 



26(60) 
35 (80) 



No 

Number (% of totaf^ 

28(281 



26(30) 
2(14) 

16(33) 
12 (24) 



12(22) 
13 (33) 



10(20) 
15(33) 



9(21) 
12(36) 

16(30) 
8(23) 

17(40) 
9(20) 



Total 
Number 

Tof 



86 
14 

49 
51 



55 
39 



49 
45 



43 
33 



54 

35 
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H„2/ne» expression (P-0.48), «*W »* < P -° 052) ' 

In older to investigate the effect of constitutive polypeptide encoding cDNA 

-^^TTcCcc rr s *t— 

--•-^^"^r^d^tnco^nnnt^, 
^voicts^bHrn-mptess, ^^onnofpCEPd 

BT^^and^^d^ut^ ^ ^^^,^.^0 

trms fccted cells. In contrast, p53 effectrvely ^ ^ 

^incelUincsmishtbenon-responstvetonHmld 

* ata6P T, h ,h ffl N-l,sasecr^pro,e,„, ffl i— obM-ysts of causae* 
To confirm thathHIN ..^.eo^amammaUanexpresston 

consnnctotinfteted-^^^; ' -body, a -U 

kDaproteinwasde^ctedutbothce ^ u , menHIN-lpro^ 

misra «esasado„bletonS D S/Tncme(«heb»ffemse 

rneu-^a^c^ 

— * f ™' ,0f ; "^larenowalsocaWSCOBSAland 
WicateatnntorsuppressotrolefortheHlN-Uenc. 



0 0A«.ni«yD«.lO».OO5JO«4OOl 

■ .described above showed W the exp re ssion of HIN-1 inhumansis 
Expenmeots descnbed auove rf 

^anddeveiopingb-ana^mouaecgansby^b y ^ 
lung, a low level of expression was 

uterine tissue (Ftgs. UN and 0). ion ta , he m o»se 

Noribe.^a.owed— ^ 
— gland (data no. shown). To test . fc ^ 

UGRP , mKNA was observed in .he nrouse — ^^J^ ate da y 
UGRP-^Aianp-ae^^iygeaUrionand^^™^ mw 

1 0,p.c.«poa t co«. b con« n s,,a fl «— ^^b, second increase 

duri „ g involution (Ftgs. UDandE) ' lftthltofthetriinS criptto„ factor 

; OT BP 5 m,»«l.iple 

■ e^x:.—— — — 
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ta8 ' ttaCheaandm0 " " llN 1 is highly andspecificaUy expressed in the glandular 
12A-0 and data not shown)- mHIN-1 is tugniy r 

L.taUnfagfhettaeheaandinhronchihodtinaduti , m ouse Itmg and tn to Umga of 
epuhehnntltn. g S imi.at,oUGRP-l,HIN-l wasaiso 

embryoracimceatE17.5-Jil5.atri6 ... ,,.;„. nNandOl 

, ■ .u nails of pregnant mouse uterine glands (Figs. 12NantlU). 

expressed ,n the epithelial cells otpregn 

Th.ahovepanemofnaiN-Uxpresstoninadnltand de el p g y 

. , mle for HN-1 in terminal differentiation of eptthehal cells. To test this 
sugg es K aroleforHIN mRNA by RT-PCR during retinoic acid-induced 

hypothesis, the expression of hHlN-1 mRNA ^ 

expreSS ed s^ous cel. markers such as transgluummas^ W - ^_ 

• = j r-r*' i o\ Following retinoic acid treatment in an air mien* 
, ra „ 5 retinoic add (Fig. 13). Following demons trated by the 

, v i.n.thenal cells differentiated into mucinous cells as demon 
human bronchial epithelial celts on et ^ 

expression of hHW-lmKNA , iff „ mlia , io „ (MUC2) following retinoic 

prec^edmoind^no.ofamarteformnotnouad^^nfWJ 

LaneaUateufSnchcxpressiontoeticsareconsistentwithareleforHIN 
this process. 

F^mrde^Dr^^ 

^ ^n^74Were identified as showing limited (-30 /o) homology 
md GC 3674,w«* ^^^^.^ORP-nomotognesiaparU^y 

' " tin i^^ — h - H —* 0 *T 

~,ryi:::; -jl— 

family is depicted in Fig. 14B. donated SEO ID NO:28 and 

«f thp fiC 1 3068 1 protein is designated ac-v ^ 
The amino acid sequence of the ouuuooip ^cpoiD 
f mNA encoding the GC130681 protein is designated SEQ ID 
, 0 the nucleotide sequence of cDNA encodmg d ^ ^ 

N0 29 (Fig. 15). The amino acid sequence of the GC13674 pr 
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f„r.MA mcodine the GC13674 protein is designated 
NO-.30 and the nucleotide sequence of cDNAencodmg 
SBQ1DNWI (Fig. 16). The amino acid sequence of human UGRP- tsdes.gna 

rnimai aenednringDvosophiladevelopmentwasanalyzedby 
teexpressmnoftheGClSOSSl gene dung ^ 

studi es ou mnm-l expression during mouse emhryo development 

described embodiments without departmg from the spmt 
invention is limited only by the following claims. 




